CLAIMS 

What is claimed is: 

1 . A magnetic rotational position senior for sensing each degree of rotation of a 
control shaft about a first rotational axis pver a definable range of rotation, said magnetic 
rotational position sensor comprising: 

a loop pole piece including a plurality of pole pieces serially adjoined in a closed 
configuration to define an air gap areata first pole piece of said plurality of pole pieces 
having an inner diameter surface radially extending from a second rotational axis over the 
definable range of rotation, a second pole piece of said plurality of pole pieces having an 
inner diameter surface radially extenling from said second rotational axis; 

I 

magnetic flux, said magnet disposed within said air gap area of said loop pole piece, 

I 

wherein said first pole surface of said magnet faces said inner diameter 


s.faceofsaid^po.epieceandsaid second p„!e surface of said m a g „e t faces said 

inner diameter surface of said second pole piece to enclose said magnetic flux within said 

wherein said first pole surface of said magnet spatially faces said inner 

area therebetween, and 

wherein said loop pole piece and said magnet are adjoined to the control 

shaft to synchronously rotate about said second rotational axis for each degree of rotation 

/ 

of the control shaft about the first rotational axis over the definable range of rotation 
whereby each degree of rotation of the control shaft about the first rotational axis over the 
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definable range of rotation exclusively correspond/to a distinct degree of synchronized 
rotation of said magnetic field about said secon^'rotational axis over the definable range 
of rotation; and 

a magnetic flux sensitive transducer/Hisposed within said working air gap area, 
said magnetic flux sensitive transducer °P era ^' e t0 a sense a magnetic flux density 
of any portion of said magnetic flux passing through said magnetic flux sensitive 
transducer, 

wherein said inner diameter surface of said first pole piece and said first 
pole surface of said magnet are contoured to arcuately configure said working air gap 


area therebetween whereby sai^magnetic flux sensitive transducer is operable to sense a 
different magnitude of magnetic flux density for each degree of said synchronized 
rotation of the control shaft and said magnetic field over the definable range of rotation. 

// 

j 

2. The magnetic rotational position sensor of claim 1 wherein said inner diameter 
surface of said first pole piece has a concave contour and said first pole surface of said 
magnet has a convex contour. 


/ 

3. The magnetic rotational position sensor of claim 1 wherein said inner diameter 

/ 

surface of said first pole piece has a convex contour and said first pole surface of said 


magnet has a concave contour. 

4. The magnetic rotational position sensor of claim 1 wherein said second rotational 
axis coincides with the first rotational axis. 
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5. The magnetic rotational position spnsor of claim 1 further comprising a means 
adjoined to said loop pole piece for concurrently sensing each degree of rotation of the 
control shaft about the first rotational^lxisWer a definable range of rotation. 

6. A magnetic rotational position! sensor for sensing each degree of rotation of a 
control shaft about a first rotational axis over a definable range of rotation, said magnetic 
rotational position sensor comprising: 

a loop pole piece including a'plurality of pole pieces serially adjoined in a closed 

configuration to define an air gap area, a first pole piece of said plurality of pole pieces 

having an inner diameter surface radially extending from a second rotational axis over the 

/ 

definable range of rotation, a second pole piece of said plurality of pole pieces having an 
inner diameter surface radially extending from said second rotational axis; 

a magnet having a first pole surface and a second pole surface to generate 
magnetic flux, said magnet disposed within said air gap area of said loop pole piece, 

wherein said first pole surface of said magnet faces said inner diameter 
surface of said first pole piece] and said second pole surface of said magnet faces said 
inner diameter surface of said second pole piece to enclose said magnetic flux within said 
loop pole piece whereby a magnetic field is established throughout said air gap area, 

wherein saic^irst pole surface of said magnet spatially faces said inner 
diameter surface of said first pole piece to define a first working air gap area of said air 
gap area therebetween and^said second pole surface of said magnet spatially faces said 


73 


todef 



inner diameter surface of said second pole piece to aefine a second working air gap area 
of said air gap area therebetween, and / 

wherein said loop pole piece and said magnet are adjoined to the control 
shaft to synchronously rotate about said second Rotational axis for each degree of rotation 
of the control shaft about the first rotational axis over the definable range of rotation 
whereby each degree of rotation of the control /shaft about the first rotational axis over the 
definable range of rotation exclusively corresponds to a distinct degree of synchronized 
rotation of said magnetic field about said secpnd rotational axis over the definable range 
of rotation; 

a first magnetic flux sensitive transducer disposed within said first working air 

gap area, said first magnetic flux sensitivejtransducer being operable to a sense a 

magnetic flux density of any first portion pf said magnetic flux passing through said first 

magnetic flux sensitive transducer, 

wherein said inner diameter surface of said first pole piece and said first 

pole surface of said magnet are contoured to arcuately configure said first working air 

I 

gap area therebetween whereby said first magnetic flux sensitive transducer is operable to 

I 

sense a different magnitude of magnetic flux density for each degree of said synchronized 


rotation of the control shaft and said magnetic field over the definable range of rotation; 
and 

a second magnetic flux sensitive transducer disposed within said second working 


air gap area, said second magnetic flux sensitive transducer being operable to a sense a 
magnetic flux density of any secondf portion of said magnetic flux passing through said 
second magnetic flux sensitive transducer, 
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wherein said inner diamete^urface of said second pole piece and said 
second pole surface of said magnet are contoured to arcuately configure said second 
working air gap area therebetween whereby said second magnetic flux sensitive 
transducer is operable to sense a different magnitude of magnetic flux density for each 
degree of said synchronized rotation/of the control shaft and said magnetic field over the 
definable range of rotation. 


7. The magnetic rotational position sensor of claim 6 wherein said inner diameter 
surface of said first pole piece Jias a concave contour, and said first pole surface of said 
magnet has a convex contour J 

/ 

8. The magnetic rotational position sensor of claim 7 wherein said inner diameter 
surface of said second poler piece has a concave contour, and said second pole surface of 
said magnet has a convex^ontour. 

I* f 

p. The magnetic rotational position sensor of claim (ywherein said second rotational 
axis coincides with the first rotational axis. 

/ 

1 0. The magnetic rotational position sensor of claim 6 further comprising a means 
adjoined to said loop pole piece for conciffEeriftly sensing each degree of rotation of the 
control shaft about the first rotational axis /^er a/definable range of rotation. 
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11. A magnetic rotational position sensor fi^r sensing each degree of rotation of a 
control shaft about a first rotational axis over ^ definable range of rotation, said magnetic 
rotational position sensor comprising: 


of pole pieces serially adjoined in a closed 
^pole piece of said plurality of pole pieces 
having an inner diameter surface radially extending from a second rotational axis over the 


a loop pole piece including a plurality 
configuration to define an air gap area, a first 


definable range of rotation, a second pole piece of said plurality of pole pieces having an 
inner diameter surface radially extending frlm said second rotational axis; 

a first magnet having a first pole suijface and a second pole surface to generate a 
first set of magnetic flux, said first magnet 
pole piece; 

a second magnet haying a first pole 


disposed within said air gap area of said loop 


surface and a second pole surface to generate 
a second set of magnetic flux, said second) magnet disposed within said air gap area of 
said loop pole piece, 

wherein said first pole surface of said first magnet faces said inner 
diameter surface of said first pole piece, said first pole surface of said second magnet 
faces said inner diameter surface of said second pole piece, and said second pole surface 

I surface of said second magnet to enclose said 
set of magnetic flux within said loop pole piece 
whereby a magnetic field is established throughout said air gap area, 

wherein said second pol| surface of said first magnet spatially faces said 
second pole surface of said second magnet to define a working air gap area of said air gap 
area therebetween, and 


of said first magnet faces said second po 
first set of magnetic flux and said seconc 
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wherein said loop pole piece, said first magnet, and said second magnet 


are adjoined to the control shaft to synchronously rotate about said second rotational axis 
for each degree of rotation of the control shaft about the first rotational axis over the 


definable range of rotation whereby eachpegree of rotation of the control shaft about the 

/ 

first rotational axis over the definable grange of rotation exclusively corresponds to a 
distinct degree of synchronized rotation of said magnetic field about said second 

/ 

rotational axis over the definable range of rotation; and 

/ 

a magnetic flux sensitive^ransducer disposed within said working air gap area, 
said magnetic flux sensitive transducer being operable to a sense a magnetic flux density 


of a portion of a compilaticmpf said first set of magnetic flux and said second set of 
magnetic flux passing through said magnetic flux sensitive transducer, 


wherein said second pole surface of said first magnet and said second pole 


surface of said second/magnetic are contoured to arcuately configure said working air gap 
area therebetween ^hereby said magnetic flux sensitive transducer is operable to sense a 
different magnit\ide of magnetic flux density for each degree of said synchronized 
rotation of th^control shaft and said at least one magnetic field over the definable range 
of rotation/ 

Vz, The magnetic rotational position sensor of claim^U' wherein said second pole 
surface of said first magnet has a convex contour, and said second pole surface of said 
second magnet has a concave contour. 
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^13. The magnetic rotational position sensor of claim y\ wherein said second 
rotational axis coincides with the first rotational axis. 

14. The magnetic rotationa^»osition sensor of claim 1 1 further comprising a means 
adjoined to said loop pol/ptece for concurrently sensing each degree of rotation of the 

i/i i 

control shaft about the first Rotational axis over a definable range of rotation. 


15. A magnetic rotational position sensor for sensing each degree of rotation of a 
control shaft about a first rotational axis, said magnetic rotational position sensor 
comprising: 

a loop pole piece including a plurality of pole pieces serially adjoined in a closed 


configuration to define an air gap area, a first pole piece of said plurality of pole pieces 

jj 

having an inner diameter surface radially extending from a second rotational axis, a 


second pole piece of said plurality of pole pieces having an inner diameter surface 

jj 

radially extending from said second rotational axis; 

| 

a first magnet having a first pole surface and a second pole surface to generate a 


first set of magnetic flux, said first magnet disposed within said air gap area of said loop 

// 

pole piece; // 

/; 

a second magnet haying a first pole surface and a second pole surface to generate 

// 

a second set of magnetic flux, said second magnet disposed within said air gap area of 

// 

said loop pole piece, // 

I 

wherein said first pole surface of said first magnet faces said inner 

// 

diameter surface of said/first pole piece, said first pole surface of said second magnet 
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faces said inner diameter surface of said second pole piecj, and said second pole surface 
of said first magnet faces said second pole surface of said second magnet to enclose said 
first set of magnetic flux and said second set of magnetic^ flux within said loop pole piece 
whereby a magnetic field is established throughout said air gap area, 

wherein said first pole surface of said first magnet spatially faces said 
inner diameter surface of said first pole piece to define a first working air gap area of said 
air gap area therebetween and said second pole surface jof said second magnet spatially 
faces said inner diameter surface of said second pole piece to define a second working air 
gap area of said air gap area therebetween, 

wherein said loop pole piece, said first [magnet, and said second magnet 
are adjoined to the control shaft to synchronously rotate about said second rotational axis 
for each degree of rotation of the control shaft about the first rotational axis whereby each 
degree of rotation of the control shaft about the first rotational axis exclusively 
corresponds to a distinct degree of synchronized rotation of said magnetic field about said 
second rotational axis; and 

a first magnetic flux sensitive transducer disposed within said air gap area of said 

i 

loop pole piece, said first magnetic flux sensitive transducer locatable within said first 
working air gap area and locatable within said second working air gap area as said 


magnetic field is synchronously rotated about said second rotational axis, said first 
magnetic flux sensitive transducer being operable to a sense a magnetic flux density of 

f 

any portion of said first set of magnetic flux passing through said first magnetic flux 
sensitive transducer when said first magnetic flux sensitive transducer is located within 
said first working air gap area and being operable [to a sense a magnetic flux density of 
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any portion of said second set of magnetic flux passing through said first magnetic flux 
sensitive transducer when said first magnetic flux^ensitive transducer is located within 
said second working air gap area, 

wherein said first pole surface of?said first magnet and said inner diameter 
surface of said first pole piece are contoured to/arcuately configure said first working air 
gap area therebetween whereby said first magnetic flux sensitive transducer is operable to 
sense a different magnitude of magnetic fluxjjaensity for each degree of said synchronized 
rotation of the control shaft and said magnetic field when said magnetic flux sensitive 
transducer is located within said first working air gap area, and 

I 

wherein said first pole surface of said second magnet and said inner 

/ 

diameter surface of said second pole piece are contoured to arcuately configure said 

i 

second working air gap area therebetween whereby said magnetic flux sensitive 


transducer is operable to sense a different magnitude of magnetic flux density passing 

through said magnetic flux sensitive tipnsducer for each degree of said synchronized 

rotation of the control shaft and said magnetic field when said magnetic flux sensitive 

I 

transducer is located within said second working air gap area. 


1 6. The magnetic rotational position sensor of claim 1 5 wherein said inner diameter 


first magnet has a convex contour. 
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17. The magnetic rotational position sensor of claim 16 wherein said inner diameter 
surface of said second pole piece ldifa concave contour and said first pole surface of said 

/ 

second magnet has a convex ccmtour. 

^'8. The magnetic rotational position sensor of claim further comprising an 
auxiliary pole piece, 

wherein said second pole surface of said first magnet spatially faces said second 
pole surface of said second magnet, and said auxiliary pole piece is disposed 
therebetween. 

k . 17- 

19. The magnetic rotational position sensor of claim L5 wherein said second 
rotational axis coincides with the first rotational axis. 

/ 

20. A magnetic rotational position sensor for sensing each degree of rotation of a 

I 

control shaft about a ijirst rotational axis, said magnetic rotational position sensor 
comprising: 

a loop pole piece including a plurality of pole pieces serially adjoined in a closed 
configuration to define an air gap area, a first pole piece of said plurality of pole pieces 
having an inner diamLer surface radially extending from a second rotational axis, a 
second pole piece of said plurality of pole pieces having an inner diameter surface 
radially extending from said second rotational axis; 
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a first magnet having a first pole surface and a second pole surface to generate a 
first set of magnetic flux, said first magnet disposed within said air gap area of said loop 


surface and a second pole surface to generate 


pole piece; 

a second magnet having a first pole 
a second set of magnetic flux, said second magnet disposed within said air gap area of 
said loop pole piece; 

a third magnet having a first pole surface and a second pole surface to generate a 
third set of magnetic flux, said third magnet disposed within said air gap area of said loop 


surface and a second pole surface to generate a 


pole piece; 

a fourth magnet having a first pole 
fourth set of magnetic flux, said fourth ma|gnet disposed within said air gap area of said 
loop pole piece, 

wherein said first pole surface of said first magnet faces said first pole 
surface of said third magnet, said second pole surface of said third magnet faces said 
inner diameter surface of said first pole piece, said first pole surface of said second 

I 

magnet faces said first pole surface of said fourth magnet, said second pole surface of 
said fourth magnet faces said inner diamet ?r surface of said second pole piece, and said 
second pole surface of said first magnet faces said second pole surface of said second 


magnet to enclose said first set of magnetic 


flux, said second set of magnetic flux, said 


third set of magnetic flux and said fourth s* t of magnetic flux within said loop pole piece 
whereby a magnetic field is established throughout said air gap area, 

wherein said first pole surface of said first magnet spatially faces said first 


pole surface of said third magnet to define 


i first working air gap area of said air gap area 
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therebetween and said second pole surface of said second magnet spatially faces said first 
pole surface of said fourth magnet to define a second working air gap area of said air gap 
area therebetween, 

wherein said loop pole piece, said first magnet, said second magnet, said 
third magnet and said fourth magnet are i djoined to the control shaft to synchronously 
rotate about said second rotational axis for each degree of rotation of the control shaft 
about the first rotational axis whereby each degree of rotation of the control shaft about 
the first rotational axis exclusively corresponds to a distinct degree of synchronized 


rotation of magnetic field about said second rotational axis; and 

a first magnetic flux sensitive transducer disposed within said air gap area of said 
loop pole piece, said first magnetic flux sensitive transducer locatable within said first 
working air gap area and locatable within said second working air gap area as said loop 

i 

pole piece, said first magnet, said second magnet, said third magnet and said fourth 

\ 

magnet are synchronously rotated about said second rotational axis, said first magnetic 
flux sensitive transducer operable to a sense^a magnetic flux density of any compilation 
of said first set of magnetic flux and said third set of magnetic flux when located within 


said first working air gap area and being operable to a magnetic flux density of any 


compilation of said second set of magnetic flux and said fourth set of magnetic flux when 
located within said second working air gap area, 

wherein said first pole surface of said first magnet and said first pole 
surface of said third magnet are contoured to ar^uately configure said first working air 
gap area therebetween whereby said first magnetic flux sensitive transducer is operable to 
sense a different magnitude of magnetic flux density for each degree of said synchronized 
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rotation of the control shaft and said magnetic field when said first magnetic flux 
sensitive transducer is located within ^aid first working air gap area, and 

wherein said first pole surface of said second magnet and said first pole 
surface of said fourth magnet are contjured to arcuately configure said second working 
air gap area therebetween whereby said first magnetic flux sensitive transducer is 
operable to sense a different magnitude 5 of magnetic flux density for each degree of said 
synchronized rotation of the control shift and said magnetic field when said first 
magnetic flux sensitive transducer is located within said second working air gap area. 


1 


2/f. The magnetic rotational position sensor of claim 2(f wherein said first pole surface 
of said first magnet has a convex contour and said first pole surface of said third magnet 
has a concave contour. 

"< Jr 

22. The magnetic rotational position sensor of claim 24 wherein said first pole surface 
of said second magnet has a convex contour and said first pole surface of said fourth 
magnet has a concave contour. 

23. The magnetic rotational position sensor of claim^O further comprising an 
auxiliary pole piece, 

wherein said second pole surface of said first magnet spatially faces said second 
pole surface of said second magnet, and said auxiliary pole piece is disposed 
therebetween. 
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^\ 2A. The magnetic rotational position sensor of claim ^0' wherein said second 
rotational axis coincides with the first rotational axis. 



25. The magnetic rotational position |ensor of claim 20 further comprising a second 
magnetic flux sensitive transducer, said second magnetic flux sensitive transducer 
operable to sense a magnetic flux density passing through said second magnetic flux 
sensitive transducer, 

wherein said second pole surface of said third magnet spatially faces said inner 
diameter surface of said first pole piece to define a third working air gap area of said air 
gap area therebetween and said second pole surface of said fourth magnet spatially faces 
said inner diameter surface of said second pole piece to define a fourth working air gap 
area of said air gap area therebetween, 

wherein said second magnetic fftix sensitive transducer is disposed within said air 
gap area of said loop pole piece, said second magnetic flux sensitive transducer locatable 
within said third working air gap area aid locatable within said fourth working air gap 
area as said loop pole piece, said first magnet, said second magnet, said third magnet and 

t 

said fourth magnet are synchronously rotated about said second rotational axis, 

wherein said second magnetic flux sensitive transducer is operable to a sense a 
magnetic flux density of any portion of said second set of magnetic flux when located 
within said third working air gap area and is operable to a magnetic flux density of any 
portion said fourth set of magnetic fluJ when located within said fourth working air gap 


area, 
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wherein said second pole surface of said third magnet and said inner diameter 
surface of said first pole piece are contoured tafarcuately configure said third working air 
gap area therebetween whereby said second inagnetic flux sensitive transducer is 
operable to sense a different magnitude of magnetic flux density for each degree of said 
synchronized rotation of the control shaft and said magnetic field when said second 
magnetic flux sensitive transducer is located] within said third working air gap area, and 


wherein said second pole surface of 


;aid fourth magnet and said inner diameter 


surface of said second pole piece are contoured to arcuately configure said fourth 


working air gap area therebetween whereby 


said second magnetic flux sensitive 


transducer is operable to sense a different magnetic flux density for each degree of said 
synchronized rotation of the control shaft a id said magnetic field when said second 
magnetic flux sensitive transducer is located within said fourth working air gap area. 


26. The magnetic rotational position sensor of claim 25 wherein said second pole 

I 

surface of said third magnet has a convex [contour and said inner diameter surface of said 


first pole piece has a concave contour. 


27. The magnetic rotational position sensor of claim 25 wherein said second pole 


surface of said fourth magnet has a convex contour and said inner diameter surface of 

i 

said second pole piece has a concave contour. 
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28. A magnetic rotational position sensor for sensing each degree of rotation of a 
control shaft about a first rotational axis!j said magnetic rotational position sensor 
comprising: 

a loop pole piece including a plurality of pole pieces serially adjoined in a closed 


configuration to define an air gap area, a 


first pole piece of said plurality of pole pieces 


having an inner diameter surface radially extending from a second rotational axis, a 
second pole piece of said plurality of pole pieces having an inner diameter surface 


radially extending from said second rotational axis; 

a magnet having a first pole surface, and a second pole surface to generate a first 

I 

set of magnetic flux, said first magnet disposed within said air gap area of said loop pole 
piece; 

a loop magnet having a first pole surface, a second surface, a third pole surface, 
and a fourth pole surface to generate a second set of magnetic flux, said second loop 
magnet disposed within said air gap area of said loop pole piece, 

wherein said first pole surface of said magnet faces said first pole surface 

diameter surface of said first pole piece, said second pole surface of said magnet faces 
said third pole surface of said loop magnet jand said fourth pole surface of said loop 
magnet faces said inner diameter surface oisaid second pole piece to enclose said first set 
of magnetic flux, and said second set of magnetic flux within said loop pole piece 
whereby a magnetic field is established thrc ughout said air gap area, 

wherein said first pole surface of said magnet spatially faces said first pole 


surface of said loop magnet to define a first 


working air gap area of said air gap area 
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therebetween and said second pole surfacb of said magnet spatially faces said third pole 
surface of said loop magnet to define a second working air gap area of said air gap area 
therebetween, 

wherein said loop pole piece, said magnet, and said loop magnet, are 
adjoined to the control shaft to synchronously rotate about said second rotational axis for 
each degree of rotation of the control shaft about the first rotational axis whereby each 
degree of rotation of the control shaft aboi t the first rotational axis exclusively 
corresponds to a distinct degree of synchronized rotation of said magnetic field about said 
second rotational axis; and 

a first magnetic flux sensitive transducer disposed within said air gap area of said 


!... 


loop pole piece, said first magnetic flux sensitive transducer locatable within said first 
working air gap area of said loop pole piece and locatable within said second working air 
gap area of said loop pole piece as said loop pole piece, said magnet, and said loop 
magnet are synchronously rotated about said second rotational axis, said first magnetic 
flux sensitive transducer operable to a sensefa magnetic flux density of any compilation 
of said first set of magnetic flux and said second set of magnetic flux passing through 
said first magnetic flux sensitive transducer, 

wherein said first pole surface of said first loop magnet and said first pole 
surface of said second loop magnet are contoured to arcuately configure said first working 
air gap area therebetween whereby said first magnetic flux sensitive transducer is 


operable to sense a different magnitude of magnetic flux density for each degree of said 


synchronized rotation of the control shaft and said magnetic field when said first 

magnetic flux sensitive transducer is located within said first working air gap area, and 

\ 
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wherein said second pole si^face of said first loop magnet and said third 
pole surface of said second loop magnet ay contoured to arcuately configure said second 
working air gap area therebetween wherry said first magnetic flux sensitive transducer 
is operable to sense a different magnitude of magnetic flux density for each degree of 
said synchronized rotation of the control shaft and said magnetic field when said first 
magnetic flux sensitive transducer is located within said second working air gap area. 


29. The magnetic rotational position sensor of claim 28 wherein said first pole surface 
of said magnet has a convex contour and said first pole surface of said loop magnet has a 
concave contour. 


30. The magnetic rotational position sensor of claim 28 wherein said second pole 


surface of said first magnet has a convex contour and said third pole surface of said loop 

I 

magnet has a concave contour. 


3 1 . The magnetic rotational position sensor of claim 28 further comprising an 


auxiliary pole piece, wherein said first magnet is a second loop magnet having a first 
inner diameter pole surface andja second inner diameter pole surface spatially facing said 
first inner diameter pole surfacl, said auxiliary pole piece being disposed between said 


first inner diameter pole surface and said second inner diameter pole surface. 


yi. The magnetic rotational position sensor of claim ^8 wherein said second 
rotational axis coincides with the first rotational axis. 
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33. The magnetic rotational posilion sensor of claim 28 farther comprising a second 

J 

magnetic flux sensitive transducer, said second magnetic flux sensitive transducer 
operable to sense a magnetic flux delsity of any second compilation of said first set of 


magnetic flux and said second set of magnetic flux passing through said second magnetic 
flux sensitive transducer, 

wherein said second pole surface of said loop magnet spatially faces said inner 
diameter surface of said first pole pie Je to define a third working air gap area of said air 

[ 

gap area therebetween, and said fourth pole surface of said loop magnet spatially faces 
said inner diameter surface of said second pole piece to define a fourth working air gap 
area of said air gap area therebetweenjj 

wherein said second magnetic flux sensitive transducer is disposed within said air 
gap area of said loop pole piece, said second magnetic flux sensitive transducer locatable 
within said third working air gap area and locatable within said fourth working air gap 

area as said loop pole piece, said first magnet, said second magnet, said third magnet and 

I 

said fourth magnet are synchronously rotated about said second rotational axis, 

i 

wherein said first pole surface of said second loop magnet and said inner diameter 


surface of said first pole piece are contoured to arcuately configure said third working air 

I 

gap area therebetween whereby said second magnetic flux sensitive transducer is 
operable to sense a different magnitude of magnetic flux density for each degree of said 

1 

synchronized rotation of the control shaft and said magnetic field when said second 
magnetic flux sensitive transducer is locatedlwithin said third working air gap area, and 


90 


wherein said fourth pole surface of said second loop magnet and said inner 
diameter surface of said second pole niece are contoured to arcuately configure said 
fourth working air gap area therebetween whereby said second magnetic flux sensitive 
transducer is operable to sense a different magnitude of magnetic flux density for each 


degree of said synchronized rotation 


of the control shaft and said magnetic field when 


said second magnetic flux sensitive transducer is located within said fourth working air 


gap area. 


34. The magnetic rotational position sensor of claim 33 wherein said second pole 
surface of said loop magnet has a convex contour and said inner diameter surface of said 

i 

first pole piece has a concave contour. 


35. The magnetic rotational position sensor of claim 33 wherein said fourth pole 
surface of said loop magnet has a [convex contour and said inner diameter surface of said 
second pole piece has a concave contour. 
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